I. INTRODUCTION
MOST previous studies on the control of respiration by the central nervous system have centered mainly around the myelencephalic "respiratory center." In contrast to the exact knowledge which we possess concerning the manner in which breathing is regulated by the "respiratory center," little is known concerning the rijle of the higher parts of the brain in the phenomenon of respiration. The fact that man can voluntarily alter the rate and duration of either one or both of the respiratory phases, that he can change the respiratory rhythm and can even voluntarily arrest respiration for a certain length of time indicates that the cerebral cortex exerts an influence on respiratory movements. In addition, it is an observable fact that mammals in general, in the waking state, modify their respirations in various ways and it seems possible that these modifications are influenced by impulses from the cerebral cortex. If one assumes that the cortex is not equipotential in ita ability to alter breathing, then certain areas ought to be found that are able to produce reasonably constant alterations of the respiratory movements when electrically stimulated under uniform experimental conditions, but the reports of previous investigators have been so at variance with one another that one is unable to determine from them precisely what areas of the cortex are concerned. HISTORICAL NOTE Lepine, in a communication to the Socikte de Biologie in 1875, is reported to have stated that excitation of the anterior part of the cerebral hemispheres in the dog slows and even arrests respiration.
Since this report investigators have published data which indicate that alterations in breathing can be obtained from widely separated parts of the cortex. Bochefontaine (1876) obtained irregular and inconstant alterations from stimulation of "those points that have an action on movements of different parts of the body." Francois-Franck (1887) contended that respiratory alterations could be obtained only from the sigmoid gyrus in the dog and cat and that no correlation existed between the point stimulated and the resultant response; weak stimuli were found to produce acceleration, strong stimuli a slowing. Danilewsky (1875) in three instances obtained slowing or arrest of breathing in the cat and dog from stimulation of an area in the suprasylviar gyrus. Unverricht (1888,1897) using dogs was unable to confirm the findings of Danilewsky, but he located an area in the ectosylvian gyrus from which slowing or arrest of respiration was obtained. Preobraschenaki (1890) confirmed Unverricht's findings in the dog, and in the cat he located two cortical respiratory areas; one near the rostra1 end of the suprasylvian sulcus produced arrest of the thorax in expiration, the other a short distance caudad produced arrest in inspiration. Bechterew (1911) from his work and that of his associates confirmed Preobraschenski's findings in regard to the area for expiratory arrest in the cat. In the dog he found two areas which responded with slowing or arrest of respiration, one in the rostra1 part of the suprasylvian gyrus from which arrest in expiration was obtained, and another near the end of the sulcus praesylvius which caused slowing or arrest in inspiration.
Stimulation of an area in the most lateral part of the anterior sigmoid gyrus caused an increase in frequency of the respiratory movements. Munk (1882) An analysis of the results of these investigators shows that they are far removed from unanimity not only as regards the position and extent of the cortical respiratory areas but also as regards the character of the elicitable response. In my investigations on the cat, dog, and monkey (Macaca mzdatta) definite regions of the cortex were found which, when electrically stimulated, evoked specific alterations of the respiratory movements. Certain regions were found to have a predominantly inhibitory effect; others a predominantly excitatory effect. The inhibitory response was characterized usually by a slowing or complete arrest of breathing, and occasionally by a marked decrease in the amplitude of the respiratory excursions. The excitatory effect, on the other hand, was characterized by a marked increase in the rate of breathing. Although the responses obtained at different times varied in details, they did not depart from these fundamental characteristics.
II. EXPERIMENTAL PROCEDURE
The usual technique for cortical stimulation was employed, the animal being kept under light ether anesthesia and stimulation of the cortex performed with 60 cycle alternating current using bipolar platinum electrodes 0.7 mm. in diameter and approximately 2 mm. apart. The electrodes were usually applied by hand, but in some instances they were carried by means of a suitattached to a modified Horsley-Clarke stereotaxic instrument. The of the electrodes by this method was found to possess certain obviable holder application ous advantages not attaina without undue pressure on .ble by hand . exploration, since they can be applied the cortex, and being attached to the head of the animal, move with the head, thus avoiding risk of injury to the cortical surface. The anesthetic was administered from a Woti bottle connected to a rubber tube introduced through the mouth and larynx into the trachea. An uninterrupted passageway for air was thereby ensured and alterations of breathing from closure of the larynx were thus obviated.
A closed system for recording the respiratory movements was used, because an open method like the one commonly employed was not found to give an accurate record, since its action depends upon intratracheal pressure changes rather than increase or decrease in the size of the thorax during the respiratory act. Accordingly, for the purpose of obtaining a kymographic record the tambour was connected to two rubber sphygmomanometer bags held in contact with the thorax and abdomen by an inelastic canvas belt, and inflated to the necessary degree. By this method inspiration compresses the bags and produces the upstroke on the record, expiration permits the compressed bags to relax and produces the downstroke. If desired, abdominal and thoracic respiration can be recorded separately. The whole system is s&i-ciently free of inertia to follow rapidly whatever changes in breathing occur. The arterial pressure was recorded from the femoral artery simultaneously with the respiration. The time in seconds and the duration of the stimulation were recorded by appropriate methods.
The extent of the responsive cortex was plotted on a tracing or drawing of the cortical surface and at the conclusion of the experiment the brain was fixed in 20 per cent formalin, after which blocks were taken, embedded in paraffin, serially sectioned at 20 microns and stained with thionin for cytoarchitectural study.
III. RESULTS

Inhibition
In the cat and dog (Plate 1, Figs. 1 and 2) an inhibitory response was obtained from a relatively large area of the cerebral cortex when the animal was under very light ether anesthesia, the position of the inhibitory cortex being similar in the two species except as regards the cortex of the gyrus proreus. In the cat this gyrus usually gave an inhibitory response, but in the dog no respiratory effect was produced by its excitation. Increase in the depth of anesthesia resulted in decrease in size of the excitable field and finally in abolition of the response, an area in the anterior composite gyrus just caudal to the sulcus praesylvius being the last to succumb. This area is also the one from which an inhibitory response was most easily elicited, it having the lowest threshold of excitability, and it was from this area that arrest of breathing was most easily obtained. A stimulus of just sufficient strength to produce arrest here caused only a decrease in rate when applied to the more caudally situated part of the inhibitory field, and in general the effect became progressively less marked as the caudal edge of the field was approached. The one exception to this is ftished by a small area in the caudal part of the anterior ectosylvian gyrus (Plate 1, Figs. 1 and 2) for this area appears to have a lower threshold than the adjacent inhibitory field and produces a greater inhibitory effect when stimulated.
However, it was never found to be such a powerful inhibitor as the area in the anterior composite gyrus. Stimulation of the inhibitory area in the anterior composite gyrus of both cat and dog with current of a strength from 0.2 to 2 milliamperes, depending upon the degree of anesthesia, evoked an apparently immediate inhibitory response characterized by the thorax assuming the expiratory positions and maintaining this throughout the period of stimulation, provided the duration of the stimulation was not too prolonged (Plate II, Figs. 1 and 2). Upon cessation of the stimulus breathing was again resumed, often for a few seconds at a higher inspiratory and expiratory level than that which existed previously or there was an immediate return to normal without such a transition. complete cessation of respiration could not be prolonged indefinitely, for several seconds breathing that existing prior to the begins again, tion of applica This after although at a the stimulus. much slower rate An inspiration of than great depth frequently initiated respiratory movements after the arrest. Deviations from this response were found to occur; for example, upon application of the stimulus the thorax sometimes assumed the expiratory position and then immediately, or after the lapse of one or several seconds of complete cessation, a slow inspiration took place over a period of several seconds, reaching a degree equal began breathing was used, to or greater than that existing previously, after which but at a much slower rate than before. Upon cessation returned to the previous or if the excitability of breathing again of the stimulus rate and amplitude. If a weaker current the cortex decreased, then a slowing of respiration occurred either with or without a change in amplitude and the response became less marked as the duration of the stimulation increased.
Application of the stimulating current at various portions of the inspiratory phase usually resulted in the termination of the process of inspiration, the thorax quickly assuming the expiratory position, after which any of the responses previously described might occur. At times, however, breathing was arrested and the thorax remained in the position it occupied when the stimulus been was applied, and after cessation of interrupted was completed. On the rested for a varying length several seconds may occur the stimulus other hand, the phase which had breathing may be arof time, after which a slow inspiration lasting until the thorax is expanded to the same or greater extent than tinued respirations . it was prior are resumed to at the stimulation. If a much slower rate the stimulation is conthan that existing beover to a fore the stimulus was applied or if the current is discontinued breathing rapidly returns to normal.
A less pronounced inhibitory effect was obtained from most of the cortex of the sylvian and ectosylvian gyri. Stimulation of this region with a current of moderate strength usually resulted in a slowing of respiration without much change in amplitude.
Stimulation of the cortex of the gyrus proreus on both the lateral and mesial surfaces of the hemisphere in the cat usually resulted in a pronounced decrease in the respiratory rate. Arrest of respiration was rarely obtained and the . w inhibitory response was elicitable only when the anesthesia was extremely t. Strangely enough no effect upon respiration was ever obtained from stimulation of this gyrus in the dog, even though stimuli of inordinate intensity were used. The inhibitory area in the monkey (Plate 1, Fig. 3 ) is much more limited in extent than in either the dog or the cat and its boundary is more sharply defined. It is situated caudal to the lateral end of the inferior precentral sulcus and is limited laterally by the sylvian s&us. Its caudal limit is frequently defined by a shallow sulcus occurring in the precentral gyrus at this point, but occasionally a decreased rate or a decreased amplitude was obtained upon stimulation just behind this sulcus. Stimulation of this area produced an inhibitory effect upon breathing similar to that obtained in the cat and the dog, i.e., arrest of breathing in which the thorax quickly assumed the expiratory position (Plate 2, Fig. 3) . Resumption of breathing, subsequent to the arrest, is more frequently initiated by an extraordinarily deep inspiration in the monkey than in the cat or dog. Furthermore, if a weaker current was used or if the excitability of the cortex became lowered, stimulation usually produced a great decrease in amplitude without much change in rate, while in the cat and the dog slowing without much change in amplitude usually occurred.
The cortical respiratory inhibitory areas when stimulated not only exert their influence upon breathing of the usual type, but also have a pronounced inhibitory effect upon panting in both the cat and dog. The area in the anterior composite gyrus that is the most powerful inhibitor of normal breathing still retains its supremacy in the panting animal as evidenced by the fact that stimulation of this area with a current of moderate strength causes a cessation of panting (Plate 2, Fig. 7 ). In this instance as in the case of arrest of normal breathing, the thorax usually assumes the expiratory position. Stimulation with a weaker current slows but does not arrest panting and this is the result usually obtained from excitation of the remainder of the inhibitory field, only a slight effect being produced from stimulation of its caudal part. The increase in rate and amplitude of breathing that is seen upon stimulation of a sensory nerve, e.g., the sciatic, can be abolished or diminished by stimulation of the inhibitory area, the inhibitory effect being most pronounced when the area in the anterior composite gyrus is stimulated and when the sciatic stimulus is at or just above threshold. At this level the respiratory effect of sensory stimulation is completely abolished. If a stronger stimulus is applied to the nerve the effect is d iminished by cortical stimulation, and in general the stronger the sensory stimulus the less the cortical response.
Acceleration
The cortical region from which acceleration in the rate of breathing was obtained is situated in both the cat and dog in the anterior sigmoid gyrus and the immediately adjacent cortex of the medial surface of the hemisphere, the response being most easily elicited from the rostrolateral part of the gyrus (Plate 1, Figs. 1 and 2 ). In the cat under very light anesthesia an acceleratory effect, characterized by a very active expiration, was also obtained from a small area situated just at the rostral end of the sulcus ectosylvius anterior WILBUR K. SMITH between the sulcus diagonalis above and the sulcus rhinalis below. A remarkable characteristic of this area is that a complete reversal of response was obtained when the animal was under deeper anesthesia, stimulation then producing an inhibitory effect. In comparison to the extent of the inhibitory area the acceleratory area in both cat and dog is relatively small, but it is not so disproportionately small as appears in the drawing for it extends into the depths of the sulcus praesylvius forming its caudal wall. The cortex j acceleratory response in the monkey was most easily elicited from the ust rostra1 to the superior precentral . sulcus and from a small area of the immediately adjacent cortex of the medial surface of the hemisphere (Plate 1, Fig. 3 ).
In the cat, dog, and monkey the acceleratory areas usually respond with an increase in the rate of respiration that may amount to several times the normal (Plate 2, Figs. 4, 5 and 6). This increased rate is characterized by a decrease in the duration of the expiratory pause and may occur with or without a change in the amplitude of the respiratory excursions. In an apparently normally excitable cortex the degree of acceleration appears to depend to a certain extent upon the intensity of the stimulus. A limit, however, is reached beyond which no further increase in rate is obtainable. Acceleration in the monkey was never obtained to the same degree as in the cat and the dog. In the latter animals, under very light anesthesia, typical panting respirations were sometimes produced.
In all animals both the inhibitory and acceleratory areas are present in corresponding positions on both sides of the brain and bilateral stimulation is more effective than unilateral. Isolation of the inhibitory cortex of the anterior composite gyrus or the acceleratory cortex of the rostra1 part of the anterior sigmoid gyrus by an incision through all the cortical layers does not abolish the response, but undercutting these areas without isolation renders them unresponsive. The response, however, can be obtained by stimulation of the cut ends of the underlying fibers, subsequent to removal of the cortical . areas.
The responses were elicitable after bilateral section of the phrenic nerves and the vago-sympathetic trunks. They were also obtained after section of the spinal cord below the origin of the phrenics, thus demonstrating that the inhibitory effect is mediated over both intercostal and phrenic nerves and in the absence of one set the other suffices. Section of the corpus callosum does not abolish the responsiveness of the areas in either hemisphere, and removal of one hemisphere does not seem to affect the responsiveness of the acceleratory and inhibitory cortex in the other. Reversal of response was found to occur from two cortical regions in the cat. The gyrus proreus which usually produced a marked inhibition of breathing occasionally responded with acceleration and a small cortical area near the rostra1 end of the sulcus ectosylvius anterior responded with acceleration under very light anesthesia and with inhibition when the anesthesia was
deeper. From the remainder of the respiratory fields a reversal of response has not been encountered.
IV. OTHER RESPONSES OCCURRING SIMULTANEOUSLY WITH THE RESPIRATORY ALTERATIONS
In cortical stimulation experiments a single effect is not always obtained from stimulation of one area, and even those areas which appear to give a single discrete response probably are concerned with functions other than those indicated by the observable one. It is not surprising therefore in the face of the indicated plurality of functions in the cerebral cortex, that other responses are elicited simultaneously with those pertaining to respiration. In the very lightly anesthetized cat stimulation of the gyrus proreus not only effects an inhibitory response upon breathing but provokes a striking effect upon certain somatic responses. Body and extremity movements spontaneously executed are immediately stopped, rigidly extended extremities relax, lashing of the tail disappears, and the hyperactive animal appears to become thoroughly inactive and calm, at least in so far as ordinarily observable activity is concerned. In this instance inhibition of breathing seems to be part of a generalized inhibitory effect produced by excitation of this part of the cortex. In the dog, however, similar inhibitory responses were not produced by stimulation of this gyrus. The generalized inhibition that occurs in the cat upon stimulation of the gyrus proreus, is also evident upon stimulation of most of the remainder of the respiratory inhibitory area. In both the cat and dog, there may occur, simultaneously with the respiratory arrest, mastication, licking or swallowing movements, either singly or in combination, as a result of stimulation of the most excitable part of the inhibitory area in the gyrus compositus anterior; similar results are obtained as a result of excitation of the inhibitory area in the monkey. These accompanying effects are not obtained as a result of excitation of the more caudal part of the respiratory inhibitory field in the cat and dog. This latter observation combined with the fact that respiratory arrest or slowing can be obtained without the swallowing, chewing or licking movements, seems to exclude these processes as a cause of the inhibition of breathing produced by cortical stimulation.
Another frequent manifestation concomitant with the respiratory inhi tion is that characterized by a marked rise in the arterial pressure with . .blor without a decrease in the cardiac rate and an increase in the pulse pressure (Plate 2, Fig. 1 ). As regards this particular study the rise in arterial pressure must be seriously considered because it stimulates the carotid sinus and thus may produce respiratory changes reflexly (Heymans and Bouckaert, 1933) . Although it is inconceivable that an increase in arterial pressure of the degree obtained in these experiments would suffice to arrest breathing, it is possible that such an increase might effect a reflex decrease in the rate of breathing. That the rise in arterial pressure is effected by a nervous mechanism independent of that producing respiratory inhibition is attested by the finding that the WILBUR K. SMITH arterial pressure increase does not always accompany the respiratory response and when it does occur increase in the depth of anesthesia abolishes the cardiovascular response but leaves intact the respiratory one. , The crucial experiment, however, consisted in stimulation of the respiratory inhibitory area in the gyrus compositus after removal of both carotid sinuses and both carotid bodies. Under such conditions when carotid sinus effects are definitely excluded respiratory inhibition still occurred. The independence of the two processes is further established by the fact that the increase in arterial pressure is obtained from the inhibitory area in the gyrus compositus anterior when the animal is under artificial respiration after the respiratory movements have been paralyzed by curare (Plate 2, Fig. 8) .
From the acceleratory area a marked fall in arterial pressure usually occurs simultaneously with the respiratory acceleration (Plate 2, Fig. 5) . As is the case with inhibition the acceleratory effect is sometimes obtained without a change in the arterial pressure. In all three species the acceleratory phenomenon was usually accompanied by turning of the head and eyes toward the contralateral side, by bilateral the contralateral foreleg. dilatation of the Pupils and by movement of V. CYTOARCHITECTURE The cytoarchitecture of the cortical region from which respiratory alterations were obtained is of interest from the point of view of the relation between structure and faction, for in cat, dog and monkey, the acceleratory cortex is situated predominantly in the area frontalis agranularis (area 6 of Brodmann), more especially in the part of this area designated by C. and 0. Vogt (1919) for the monkey as area 6a. In all three animals this cortex is characterized by an indistinct lamination, by a paucity of granular cells and by the absence of definite granular layers. In the cat and , dog this area is relatively small as compared to the same area in the monkey and not so well differentiated. It is therefore not surprising to find that the acceleratory area in the cat and dog extends caudally into the transition zone between areas 4 and 6a and rostrally into the transition zone between area 6a and the poorly differentiated cortex of the gyrus proreus. This more or less gradual structural change between area 6a and the cortex of the gyrus proreus belies the abrupt physiological change which is evident upon electrical excitation, for the small vein that usually is found leaving the medial end of the sulcus praesylvius to enter the superior longitudinal sinus by passing across the junction of the, gyrus proreus and the gyrus sigmoideus anterior often marks the rostra1 boundary of the acceleratory cortex. In many cats stimulation just caudal to this vein produced acceleration while stimulation just rostra1 to it produced inhibition. In a similar manner in both cat and dog a small vein passing from the rostra1 end of the coronal sulcus to the sulcus praesylvius often marked an abrupt change from acceleratory to inhibitory cortex. Thus far it has not been possible to correlate these sudden physiological changes with any abrupt cytoarchitectural transitions.
The inhibitory cortex in the cat and dog occupies a relatively large part of the cortical surface. In view of this it is not surprising to find that the region from which inhibition is obtained consists of several cytoarchitecturally different areas. However, the cortical area in the cat and dog from which inhibition is most easily elicited (that is, the area in the anterior composite gyrus) and the inhibitory area in the monkey consist of cortex similar to that described for the acceleratory area, but are cytoarchitecturally differentiated from it chiefly by the presence of a greater number of granular cells and by the indication of granular layers. This inhibitory area therefore belongs to the lateral part of area 6 and has been designated by C. and 0. Vogt (1919) for the monkey as area 6b, the area frontalis dysgranularis.
In the cat and dog the less powerful inhibitory cortex caudal to this area is distinctly granular in type, having definite granular layers.
The gyrus proreus from which an inhibitory response is usually obtained in the cat possesses, in its caudal part, cortex similar to that of area 6a, but this undergoes a gradual transition so that more rostrally this gyrus has what appears to be a rather undifferentiated type of cortex which Langworthy (1928) describes as having an embryonic appearance. In the dog no alterations of breathing were obtained from cortex of this type.
VI. COMMENT
The evidence obtained in this investigation indicates that the premotor area (area 6) is primarily the one from which both acceleration and inhibition can be obtained by electrical stimulation.
The fact that acceleration was usually obtained from excitation of the medial part of this area and inhibition from excitation of its lateral part lends further physiological evidence in support of the already made cytoarchitectural separation of area 6 into a medial part (area 6a) and a lateral part (area 6b). In no instance were respiratory alterations obtained from excitation of cortex which could be unmistakably identified as motor cortex (area 4). This finding therefore refutes the contention of Bochefontaine (1876) and Francois-Franck (1887) that alterations of breathing could only be elicited by stimulation of the sigmoid gyri in the cat and dog and that no relation exists between the point stimulated and the response elicited. Furthermore, the finding that the inhibitory cortex of the anterior composite gyrus in both cat and dog appears to belong cytoarchitecturally to area 6 is not in agreement with Brodmann's (1906) concept of the structure of this region 9 for in the cat he designated it as part of the agranular gigantopyramidal area (area 4). Also, in the dog the inhibitory cortex of the anterior composite gyrus was found to possess a structure which marks it as belonging to area 6b and not to area 4 as Klempin (1921) reported. The fact that the acceleratory cortex belongs to the frontal adversive field and that the inhibitory cortex of the anterior composite gyrus belongs to the area from which mastication and deglutition is elicited is also evidence against either area being homologous with area 4 of primates.
In the monkey (Macaca mulatta) the acceleratory area is situated in cor-WILBUR K. SMITH tex typical of area 6a and the inhibitory area in cortex typical of area 6b. C. and 0. Vogt (1919) in Cercopithecus limited the respiratory inhibitory field chiefly to their area 6b& but the results of my investigations do not indicate such a fine distinction because all of area 6b was found to have an inhibitory effect.
Even though the gyrus proreus in both the cat and dog consists for the most part of undifferentiated cortex of a structurally similar type, the inhibitory effect elicited by stimulation of this gyrus in the cat was not found to occur in the dog even when strong stimuli were used. However, Polimanti (1906) reported inhibition of respiration from stimulation of this gyrus in the dog. Not only has this finding of Polimanti (1906) not been confirmed by this investigation but in addition, no evidence has been obtained to support the contention of Gianelli (1900) and others that separate cortical areas exist for the innervation of the inspiratory and expiratory muscles respectively. That the cortex normally exerts an influence on panting in the cat and dog is suggested by the finding that respirations simulating panting can be produced by stimulation of the acceleratory area, and also by the fact that panting can be inhibited to the point of cessation by stimulation of the inhibitory area. Furthermore, Pinkston, Bard and Rioch (1934) found that after removal of the cerebral cortex in cats and dogs true polypneic panting was absent and in its stead a long delayed slow hyperpnea occurred under conditions which would have promptly produced panting of the usual type.
The course of the corticofugal impulses effecting respiratory alterations is not known, but the fact that such impulses are able to exert their influence through extrapyramidal pathways seems evident from the investigations of Tower (1936) who obtained alterations of breathing from cortical stimulation in the cat after section of both corticospinal tracts at the upper level of the pons. It is likely that the impulses set up by stimulation of the areas in either hemisphere exert their infiuence primarily upon the myelencephalic respiratory mechanism rather than directly upon the spinal motoneurones since the respiratory muscles appear to be affected bilaterally as a functional unit.
The cortical effect presumably may either increase the rate of discharge of the volleys of impulses from the myelencephalic "respiratory center" thus producing acceleration of breathing, or it may entirely prevent the discharge thus causing cessation, or it may increase or decrease the frequency of the impulses composing each volley thus producing either a respiration of greater or lesser amplitude, or the combinations of the above may occur so as to produce slowing or acceleration with increased or decreased amplitude.
&MMARY
Alterations in breathing characterized by either inhibition or acceleration were produced by electrical stimulation of certain regions of the cerebral cortex in the cat, dog, and monkey (Macaca mulatta>. In the cat and dog, under light ether anesthesia, an inhibitory effect upon breathing characterized by a temporary cessation or slowing was most easily elicited from an area in the gyrus compositus anterior. A less marked but definite inhibitory effect was obtained from most of the cortex of the sylvian and ectosylvian gyri, and in the cat from the gyrus proreus as well. Increase in the depth of anesthesia resulted in abolition of the response, the area in the anterior composite gyrus being the last to succumb. Stimulation of the inhibitory area not only slowed or arrested panting, but also abolished or prevented the alterations in breathing that are ordinarily produced by sensory stimulation.
The inhibitory area in the monkey is situated in the cortical field just caudal to the lower end of the sulcus precentralis inferior.
The acceleratory response was most easily elicited in the cat and dog from the rostro-lateral part of the anterior sigmoid gyrus and the adjacent cortex forming the caudal wall of the sulcus praesylvius, and in the monkey from stimulation of an area just rostra1 to the sulcus precentralis superior. In the cat and dog the acceleration at times was so great as to simulate panting, but in the monkey an increase in rate of such magnitude was never obtained.
Various types of somatic and autonomic responses were obtained simultaneously with the respiratory changes, but these have been excluded as possible causes of the respiratory alterations.
The region from which the acceleratory response was most easily elicited belongs cytoarchitecturally to area 6a in all three animals; that from which the inhibitory response was most easily obtained belongs to area 6b.
The presence in the cat, dog, and monkey of cortical areas possessing similar cytoarchitectural structure and yielding similar physiological responses, suggests the existence of a fundamental plan for the cortical control of respiration in the general scheme of cerebral cortical evolution.
